Blocking central galanin receptors attenuates insulin sensitivity in myocytes of diabetic trained rats.
Galanin (Gal), a bioactive neuropeptide, is widely distributed throughout the central nervous system and has diverse modulatory effects. To understand the central effect of this training-stimulatory peptide on insulin sensitivity, its antagonist M35 was injected into the cerebral ventricle in type 2 diabetic rats. A treadmill running of the rats was used to stimulate circulating Gal secretion and central Gal mRNA expression. The results showed that M35 significantly decreased glucose infusion rates in euglycemic-hyperinsulinemic clamp tests as well as 2-deoxy-[(3) H]D-glucose uptake and peroxisome proliferator-activated receptor-α expression levels in skeletal muscles. M35 also attenuated glucose transporter 4 (GLUT4) concentration in plasma membranes and total cell membranes of myocytes, and the ratios of the GLUT4 contents in the former to the latter in M35 groups were lower than those of each diabetic control. These results imply that endogenous Gal, acting through its central receptor, may facilitate GLUT4 translocation from cytoplasm vesicles to cellular surface of myocytes to accelerate glucose uptake and to enhance insulin sensitivity in healthy and type 2 diabetic rats. Gal and its relative agents are potential targets for treatment of type 2 diabetes mellitus and its complications.